Molecular cloning of cDNA encoding human and rabbit forms of the Ca2+ release channel (ryanodine receptor) of skeletal muscle sarcoplasmic reticulum.
We have cloned cDNAs encoding the rabbit and human forms of the Ca2+ release channel of sarcoplasmic reticulum. The human cDNA encodes a protein of 5032 amino acids, with a molecular weight of 563,584, which is made without an NH2-terminal signal sequence. Amino acid substitutions between rabbit and human sequences were noted in 163 positions and deletions or insertions in eight regions accounted for additional sequence differences between the two proteins. Analysis of the sequence indicates that 10 potential transmembrane sequences in the COOH-terminal fifth of the molecule and two additional, potential transmembrane sequences nearer to the center of the molecule could contribute to the formation of the Ca2+ conducting pore. The remainder of the molecule is hydrophilic and presumably constitutes the cytoplasmic domain of the protein. A 114-120 amino acid motif is repeated four times in the protein, in residues 841-954, 955-1068, 2725-2844, and 2845-2958 and a 16 amino acid part of the motif is repeated twice more in residues 1344-1359 and 1371-1386. Although the channel is modulated by Ca2+, ATP, and calmodulin, no clear high affinity Ca2(+)-binding domain of the EF hand type and no clear high affinity ATP-binding domain were detected in the primary sequence. An acidic sequence in residues 1872-1923 contains 79% glutamate or aspartate residues and this sequence is a potential low affinity Ca2(+)-binding site. Several potential calmodulin-binding sites were observed in the sequence, in the region 2800 to 3050.